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Sid tc^S:^SrSffi^S . 





Y2 O3 . TiOj . MgO, Mi O3 , MgAli 
O4.HfO2.ThO2 jDilfZr02 

Mo. W. Ni. Mn. S i . C. O. N. Y. Ti. 
T a . V. N b . Z r ^•^^TfiS5S3&»^>Sl^^^fc 1 MX 

3-^1. 5fiS%<om. W*«f«;0 . 5-^3Mm% 

%i -Ccom^. S i 1 T-cOiSK. C 3!p'*«; 

0. 0 2-^0. 2fiJI%C7)mK, O**IU0. 0 2~f5 
0. 3S»%OigJK. Ni^f^jO. 15afi%*T'CDS 

1irfB20(^1f-<i?;Wi. ^x^'fh^^t 

a. 



m 
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TAG 1 X K>{S:\'^iMim'CB^^titz-^c^J^:fJ»m& 

[it*B8] m^7izsm^tifz:fTmT$>^x.m 
si^<^m^<^mx!-<m&-x$>i>y:cys hwtim^ 

:m^9] m^7tf;iiim^8izmm$tirzij 

•cfi=i?nsi^!gc-ftsE«s-c«>S7x7>f YmwimM, 

im^i 0 ] m^m i *^^m^9 s T-cov^-fix*^ 

>^^'A^^9>o<oL3t^&ali£K**^«;2 8o• c/i$si:i 

t^mzw^^Ktz-nrnxh-ox . ^-^< i: 1 1 m<m. 

■9->f ^';P<50t9)-o < •) hfz^W3m.ii^m 1 0 0 * C/^H 

mr-cfc s 7 X 7 -< h ^mi^^wimk^h^ 

1 2 ] m^mi i}-hm^ lit. X'Cr>\rfiX 

■b^mizsEM-^ixfzyjmxh-ox . ij'-^< t i> i mcofs 

immmi3] ft*^l*>^>fg^l2ST•^ov^■m 

*^jS(3iE«§tL^7x9-f hmitm^wm^mmi^ 
■r^'^<^mM:fjmk-t^. ^i-^m^^x-^jvy^^^s h 

JUf-y^-( h^gpg**. :t-Xx-^-f h$r?#/i>ti-&<}: 
d lz^<7>^<7>A C 3 ^SfiLJb<0?aEmf d 7 X 

1 4 ] lti^]l 1 3 (ci5«$^TJ^c:&-)£-c$) o 
•C . MM^^Sm^m 7 0 0- C/^JJLhTJfe "7 

[it^l5] f»«^13S7^cfifi*3Sl4«g®$ 
[»^16] it«^2*><5>i»^i 5^T<7)v^-fa 
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*«71 0 0 0- C~*«;12 5 0° CCD^-C^l 
*«7lOOO* C<oiagr*?j3 04)-ISfc::b/i-7t:^T*>#i-& 

r<7)T -fe-i- H vti o^^vT^-^-fbSiT^^ 
[it*:Sl 9] ^'c7AS"^tf7x7-f hKYt!fe»-tJSS 

C 2 0] ^ aASr^tf :7 X MI-n:%:Ji-iSc^ 

fjcK-fkffi^&^-r S-^^T'*> . BMlB-^^ 1 m J: 
[W^^2 2] IS39S2 0*^liif^2 1t:ie«3 

[ft*«2 33 iWJ3S2 0*-^>lt*:52 2*-C<OV^T 
r-Mo-^. 9Cr-W-^^. t.ti{i.9 C r -M o - 

[ffi*«24 3 ||«:S2 0*»<i.i«*«2 3iT<OV^-r 

ix*^:5tCifi©§fx:t-^T'&-oT. Cr, Mo. W. 
Ni. Mn. Si. C. O. N. Y. Ti. Ta. V. 

N b . z r ■&-^^•c«sp*»^,S{^^1^^!^'^:< i: i 
iit^« 2 5 ] if*^2 4 (ciems^tfe-^-c* 

T, ■&^(f«0Cr*^7~jf«»12«»%CDlfiK. Mo*? 

s i*j*«;iai%^-eiOiis. c 
*«*«70. o2~s«;o. 2m&%<om^. oamo. 02 

ms. Y*<*«; 1 a*%4-ci0igK. T i 1 a»%4 

[M*«2 6] fS«:«2 0*-^>fi«^2 5t-e<?5V%-r 
i W«3S 2 7 ] . 4 ^^*?J4 0 0-^ 

7 0 0- cff)mM<n^iimx.t>tii>m^2oi}^hn 



Ctt^2 8] moo- CJ: O^vvS^tW;?.^,^!. 
[00013 

tzmimt^mL^ixxmi^L^fu-z\^h^hm'm^^ 

-fb( roDSj fc^f ) •^^•C'fc-g>a»§iifv:7x9-< 
■ ^iJJ:l^@S:*t/t#ffli07x9-< hS^tlivyi^^' 
[00023 l6^i^iS[5Mi-^afW:.^i*aifflailSr* 

tt«$-j^xSY2 03 . TiOj ^j:}f<nm<mm{x 
[00033 :.tih<o^(omit{>zm-hmmi. m 
^^xsm&.%ii^-^\^h^iz<7)7i.-my^hh, l*» 

[0 0 04 3 ^hiiZ. ^iXt>(nm^mizX-^XtiX(> 
(O-^fi^tt^MStTT-cOPSSHp-feXXUi^i/ (swelli 
ng) iSi:U-^')-r\izm-hm^^j:m}i^i^LX\^ 

[00053 <!:it<i>0-g^l±. mx.\£Wi^:h%mS\cr^ 

[00063 -miiiz. z.ixt=<r>^\t. ik:fj^mm(0 
[00073 

^■^■i}^mmm^z}i\^^xmzm^^tix\>^i>, ^Kt^ 

{413~2 0Sg%cOCrmK^*L. 4Jt$4S'4^: 
■#*»TMo. W. A 1 tSilAT i 5-:#L. t.fz'}^ 
<r>.-^>,ZO. 02S4% (2 00ppin) *}»<OCSr 
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[0008] ^timz. *ll#itai4 075010^ 
{4. Fe-14 Cr-1 Ti-0. 3 Mo-Q. 

2 5Y2 03 coa^^^t-s-^s-iSML-cvv^. 
[00 0 9] zco-^ii. ^<^-^<7>m^\i-hyyt-s. 

[0 0 10] Z(r>m<<r>^\t-m,z^ 7c*tfv:{4^*i 

^iz^x. h. ^1 CD i 3 tc:^^i$iiS«}*{4«iafe itf 
l^ET^ (compacted) Sir. ®# (drawn) %fi.h. 
[00 11] L*»L5:*^'^>^:<7)MiS*ffitt. ^i^fii@3&« 

!^t5 0 0- c^n.LhWMzJa\.^x^<nmmmM. 

[0 0 12]#{C. 12%^mz.i>^x:3M.i-^^-thM 
[0013] c:ti^coM^rtt<5oraa$rlHl}g^Sj^^*?){::. 

[0014] ^!^m^GB-A-22 1 9 004 
CrmK7&>'8~l 2*S%-C. (Mo+W) ig^iS 

j:i/^cjaK*«^iimo . i~4a»%, o. o5~ 
^^^-rmimmm^^-^^imLx^^^. 
mtFF^o. i'^inM%<^mstx-^^-^xmt^ti 



Moisix/w(/)mmjtfi-^ttix\^?>, ^^tui-^co 
mwima. rhV'>3y^}ut'^h-hThV:f- (at 
tritor) x^<D^(ommm-^it. x?^^x'(7y^m 
i5ix/9 0 o~i 2 0 0* c<7)mm<D^x-<Dmw 

(drawing) t:^A.X'&h, CLO^ratcMV^T . 9 50 
~ 1 2 0 0* CcO|gHi7)iaST'60^=5:^ L (normalizat 
ion) iimioJ:X/7 5 0~8 2 0* CcOSHoaST'tfO 

[0015] Li}>L^ifii^sm^tiX\^l:fjmi. 
<0lS[g5r«!lffllT'S^ S J: olz^^tiX\>^^\\ 

[0016] ■ttimzwt^<r>ijmiiy^-nii>. &t 

[0017] mmsii\'^'nii>ar<ox^ 

- ^^'timmim:foit'cs>^:ibizx-oxm^T<7)m 

c rmnzi. *)'^'pizmm:mifimtiivxmm^h 

- mtz^^^crmm^m^^ii-r. mmtf^i^^^iz^^ 

[0018] 

$-r. t.timz^Lf:i^^izt>t:.->xmm-i-i>zb 

[00 19] 

y^^-r^oJpfii. iJilXv/Px^Hf^ h^ifeMi^'fb 

mi^-^j:< b h 1 mcm-^-( 
h 5r#^iti. J: 0 tc-eo^cOA C 3 j^JlcoWi^T^ 



• m 
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[0020] *5|HjO:^-Ci£t§n^-^«i^L<55t 
MiJc=S:^. ©jBfciy^ 4'tt^^fil*f 

^gS-e<DJ^^fe7*.-Sy^ (forning) S-SJti. 
[0021] *5IHj{c: itttf. :?oA2r#tfV;l^>-»^ 

<^X'^ h V J: T t rnitf ■& vi h a^X'^ 

[0022] ^f!l^r:6«l=4J v^T , ^7 V^J'Jili^W^: 

[0023] z<omm-^im. r y u rj'-tctsv^ 

miMr}V-:ty^X'<r>rY'?-^'^->'^vt. Y2 03 
<oi a fm.'m<r>m&bi.zii ->x%hixrtWFX^'iis&^ 

[00241 ^ftmiz^tiii. ^)v^>^>( vmcwt 

sc^fl^y 9 {± . mt^mwn x v^w^mmz x^x 

=fm^±^^tltim^^Smt (consolidating) -f-S 

^mmf,zi:^xmm-h:ibiii-^^h, . 
[0025] ^W^f^zXixU. ^uJU^-^ts^jVT-y^ 

n. Si. C. O. N. Y. Ti. Ta. V. Nb. Z 

'^ff)W^\,zm^^^ixx\\hmm. mtHYiO.^ 

, TiOz , MgO. AI2 .O3 . MgAlz O, . 

HfOz . Th02 t)j:r;"Zr02 coiomJbS-^tfC: 
ti^T^h. hmitmmmity^yi^iz 

[0026] 2(Ef&Bjfca:ix{f ^ ^oAS-&t?v;^r>-9- 

-ftji 2*4%. mnma^i i«a%<7)i?oAa 

-r^SriJ-^^^T^^l 2M%, fiaj;t{f|«;8-*;i 1 



[0027] ^^mzitllt. C rJiStjT—S^Jl 2m» 

%. mtam^i 2m&%<7)Wimk^tii>zkii)^T 

0. 5-^3fii%omK, ^ ni^imM%ix-(Dm 
MnimimM%tx'com&. siimima%t 
T<7>mm. cimo. 0 2-^0. 2SM%<omm. o 

imo. 02-^0. 3fifi%co»g. N{i:S«;0. 15 

«fi%^T'ioaK. Y(mimM.%^x'<om&. Tm 

t)^imm%i-C<Dm^k^tl^ZkifiT^. ^«Fe 

[0028] :^WM''ZXtHtZcr>'^li. ^il^tim 
0. 2a*%iT'cOiltK-CTai5j:t^Nb^. *«;0. 4 
S*%*-C<^«STV$-. -tLTilt/O. 4a4%tT'<0 

[0029] i •5iJ'^^< ki>l \Si(OmV^ i^JU 

ii^j\^y^>( hwtim^imtitr^y^tz^fi^y^ 

[0030] *5|BJ{c ^(ryjfii:< 1 1 IlI<?Df^ 
^<7)AC3j^Xh<7)iaSf«7)v;WT->^-< hS-fbfca-ifc 
^c7)AC3j^[(i. JP^^fCt^x^-f b*>*;f-X7^-^-^ N 

a^^^-eab-i.^. ^(J5:t'-x7'-^>f h-ft;{i*!j9 5 0 

~|«7115 0- CcOiajg. #lj;cl?$«7l 0 0 0~*«;ll 0 
0* COiS^. m{flt?10 0 0' C<7)^T\ *?)1 5 
-HS«;l 2 O^ra, m{?*t)3 0-9 04}-H. M;c{?f«;3 
(^^mzhfz-^xm^X%h(ryt'h 0 . 1 5^S J: 051 

1 2 0t5i-fa5:fix.SftV^^S{±i£!®^rV^. M 

Wit>. :^-:^7^-( hmmiH£utm^iznii>ti?, 

[0031] ^^mizxtm. c:c^Ji--X7^-^>f Htlz 

xinhii. z.m>-> < *) Ltii^mmmiim^i^mx'coz ' 
®® . -^i^-^T R c . imn<o:fjmxm, :l k 3&*-c# 

[0032] J^—X•r:^>f h<7)?^aB»Sli, ^W^lzX 

h-^tv^y-^^ vmLm^^^-^^<ow^-jim^zii\'f 
hiirfizmmth'7)\^^y^^ h^(otii^<D ^MMi 

mmmkWfit?>i:iif)iz rvp^K^Ltzj k^^ti 

[0033] dot?)-:. < 0 L^j^aifi. m^mx'hh:^ 
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S> 0 . 7 X 7 bffl{iv;ux>-r'f > i: •? i^m^mm^^ 

[ 0 0 3 4 J muf^ixt.'cmmvtjmjrfiio^j:'^ 

ffl^tMLTJi. < 0 Ufe?^a]jSS{i:M;i{f 2 8 0 

i> 1 ^(7^-^^ i'MzmLXii. ^2 5 0- C/^S* 
SI. 09i.tf*?HOO- C/l^[aJ2lT. «?!Ii.{f*^2 0* C 

[0035] mm^ii. ?^a]aK*^^-;^x^-f h<om 
im[-izi>mmLti. 

[0036] mtimmz]^n^j:msimMim5^ 
UTti, 10 0- cxmmim<7)^'^<*)Ltzi%&mm 
[0037] ^<r>mnt. mtimizmmtfzm^i,zm 

[0 0 38] Z(r)mX'^i. 6 5 0* C*g|T(i. MSS)^ 
[0039] 2fs:^BHCc J: .Sll 1 ^/l-com. v;^^ 

[0040] :^^mizxtLit. mrT^ if Mm ^ 
0. 3mtf:iit4miit'm*)M^ii. zcomi>zi5\,^x& 

[0041] {Rltlf . 5fclcSiB3L3t-^m{c:Wt-C. 
* 7tl<; 6 • C/^HtO>9>-:> < 0 L5t?^ai3IS-C<0?^ai2r 

7x7-< h^#{i^8//mtC^LtV£F;%a@$:t-i.C:fc 



izXK)m^^tif:iyx.^-(h-^imiOMmtX\ * 
[0042] -etl.45:fc2|i:f|BB«0*^4:^#^:fe^*:r 

[0043] ^^Bjco^r^^^ 1 <rmBmizxix\f. ^ 

WM^^^VX^ti,ixft^(r>^^j:< i: t, 1 mem 

mms.^*>y^-^yy^xm^m^fix\^h. 
[0044] -i5izii\.^x, ^tizmrnvfiX 3 fc, 

iz^commzX -5 X^Wfi<nr)5m<rm^m.z J: 
aHI*>7^-5>-^^*!iaeDllfi=2:'5rigtC-r-l.7x7-< h 

^rajSi&*-rs-^KJ:oT2 4 0OT<^S^#'bit 

[0045] J;§j^^g|(±, 7x 7>f Mt-fb 

-ffclfe^iMSai-fk-^tCJi. ^N>V-Uy^ (hanuBer 

ing) , xy^-y-^. SE®^llfrrsc:i:*^*T^. 
HK6<Jtc-e69^*>^>mff8 0 0* CSTiOiaK^H 

}^miOLX'%hi.ots:-\^irk%ti: 
[0046] -etiJStc*^BJ<^:^&fcJ:tt{f, ic^B^ 
[0047] iiltf . m^-^tifz 

mm\,z-^ts. 

[0048] :i<r)^:hmmm.\im)ns:^±<^-^mfi 
mmm^z-th. 

[ 0 0 4 9 ] AC l^coiasti. Jn^^lc^r-x-r-t-f 

X •p =&-^^mc^^. AC 1 *(7)aK{i:7 7 5- Cl,z 
^^iOgiJ-Cii, gl^'fl:*!S{±Mi.K*57 7 5 
• CiOfiV^iag. Mi.Jf*!;7 2 0-HM77 5b* C<?)S 

mx'miEX^?>. 

[0050] ^^^mizxtm. mjnifimmmim 1 5 




[0051] ^Kmzy^y^ vm-{mm.mL-^±i 

[0052] ^IIHHfci^tlf . it»'5:< f: «> 1 EltOJ^lS® 

[0053] *5|Hj<7):6r^{iJ: ixjf ^ #^il5tr'i 
{i, 0IJi.Jf 5 0 — 2 5 0* C/^S<^t5>o< 19 Lfz^n 

imi-^nMc^-^ -^fvh^ix. ^<7y^(m'^sm.i,z^\ 

[0054] *f6B3o*^c:com 1 <7y^&mmizi: 
mi. %l,zmmLtzXo-^jMm:^h'7)l''r>^^ Y 

-^^5r#&/ii^)tc:. 0 0' C/^HiO»5>o< 0 L7t 

S-C<?)»figj8rafeJ:tXjBfflWfc7 2 0~7 5 0* CTl 

\iiAm<nmm-&m^i>ti^\iZ^ ftl 0* C/«rS 

[0055] mx.\£1f3l OiJLm<m.^CO 

[0056] ^%mit.tz. ^i^wmzi 1. 7 X 7^ 
-mxh-^x. m5.^)v^y^^ h^gpg*^*:t-xx 
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[0057] ^m^izit^Lffyjmi. MzmmLtiX 

[0058] ^^HjtcitUiT. AC 3jiS«0iaKlCjJUi<0 

iiZmmvtii:o\,z<!nLh, 

[0059] z^m^izXixM. :t-Xx-^-f V^-7)]/f 
■C(4*<;7 0 0- C/^^Xhi:-?--&^i:**-C#S. 

[0060] z^^tiziixM. mmumnffms.^ 
x'$> 0 . mnmi 5 o- c-e*«7 1 mmzt>ti'yxjm. 

s. 

[0061] i<o*a{±, isia. M;tJf4 00* cs-a 

t^Wim. «?«i.{f4 0 0~7 0 0- CcofflKT'. iSiy^ 
[0062] ^itmzz<7)^mi. m:HSm^i}XX/ 

mmmmcD^'y-y \^i-^-zrtzmm^tii^t:^ 

jt-C# hXo iz-tt . tii^L^i)^(>ZtihcoU^<Dmm 

^'y7.iiXlfi}:;KiS^£iL\,zii\\xm%^1x'h^^ 
^^^^^z-th, 

[006 3] *5|HB{4^;it. 1 jMin5rSxi>¥^@€: 
l//m^@tS¥i^fi!f@S:^.&-^^-C. isJ: 

[0064] immzi:.f\.M. hmim^WL^ 
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^hm^(i>mtmt z t ^ . 9 c r -wjmco^ 

^li ^iSiU^V-MM^-^ (low activity alloys) j 
[0065] ^%mizi.ix\l. ^:i^^><o-^li$ h tc. 

mz.\iCr^ Mo. Ni . Mn. S i. C. O. 
5. 

[0066] ^ixmz^^mzX 1W4o^ 
[0067] Sffiis it/ {tfd,i ) 4" 

[0068] :^^m<Dm(om^mxmm.ti. mmt:s 

[0 0 6 9] 7a:^-< f -v;l-r>'-9--f h-^^c7) 

itSfiitJ J;l/^F e - 9 C r - 1 M o-^C0«?Ii*5|H^i7);Jra 

{ci: 0 OM-C-^jSS iiJt^tt. 9Cr-iMoj^ 



[0070] ;itii^co'^co^^iimm^^i\:JTmiz 

V \'if9 c r - 1 Moimcrym-^^^ixim^^^ 
^ii.tb\,z^ nv-dv^xr h v-f 3 vsaastt 

-fb!S3(Y2 O3 ) hm^^ittz, ^o\.xmzW0,i. 

i^uj^^'^tihm.zmmn'^^'ffW^irixmL^ixnL 

-7)\rfV^^ Y-:f^y9^%hfiJih^^ 1 5~3 0(55® 

#jfc. 110 0* c<?5iagT'®#§nT^je§tut. 

[0071] JgO*>c^-^*<^$ilfc, ■^ilf><^'^ 

2 O3 (DXd^-MSi^tiftimimtr'ir^. ^iti^<m{t 
WUHM-^^it^tifz^^i-T h y ^-X'-t*)-:>^^it 
^t^izmtmizma^ivf::. Zit(i,ff>^li. OTK: 

EM10+Y2 03 mimMsm^ni^xviRMio+Y 

2 03 +T im-im^wm{tb^mi:n^tix\>^^, m 
im^:k<-tt^\>^MmTtzEMi ob^m^n^ 

[007 21 wm^Mio-^^ -r^r*»-^is 

tm^itim<^ijm. mnmrnxmizx^xntz-^ 

E) *»^>J«AT# SJaTfcrOD S -MA 9 5 7 (^ffi 

«) i:^Ba*f+t?t:l!-ft!feiOca-gc§tT./i?^cOFe-l 

3 C r-^com^comij^^ tT V>|, . 
[^11 



J:^-^^, « ^ <D-d^^43 J:tXOD S -MAS 5 7 -d-^o^^^BJft 





Ct 


Mo 


Ki 


Mn 


Si 


C 


0 


N 


V 


Ti 




9.0 


1.1 


0.6 


o.« 


0.4 


0.11 


<0.004 


0.035 








8.50 


1. 00 


0.53 


0.47 


0.37 


o.oaa 


O.0L9 


0.015 








8.40 


1.14 


0.53 


0.49 


0.37 


0.103 


0.129 


0:025 


0.17 






8.38 


1.13 


0.52 


0.50 


0.37 


0.122 


0.133 


0.024 


0.15 


0.23 




12.6 


0.3 








o.oiz 


0.18 




0.L8 


0.8S 



[0073] «ltCffij«3&t^i.^.*T.TV^SEMl 0+Y 

2 03 mim-»ms^^-^<^Aciisi:x^AC3iztnf 

■SjaSli. ■eix-rtL7 7 5~8 0 0* CtJ J:tX8 1 5~ 
84 0* COKfflrtt:'S)S. 

[0 0 74] coEMio+Yi 03 m^m^^m^nt-^ 

^frlOOO* C-C3 OtJJ-^tip/S-^TT 

3yLfi:mznt:sm%&xco^^mmi)^(i>. 

'7/^T■>1^-i hmS:#53t*bi07 0 0- cxmssiLb 
tfOVr (m) X&.TlZ^^ix^^,!^^iSS.t . :t-X 
T•:^-f b$r7ji5-f h-r^i3*> («) :7j^9-f h'^:^* 
miZ$m^-thi:iiibC0 2 8 0' C/^JilTOV r 



[00751 7x7-f h^3t{±v/i^>-9->f hmmr>:i 

C7)EM10+Y2 O3 g|^bi}5!h8-Sc^'ft-^c^?S§<7)tt^ 
*>'SSS^it>t« 7i5-f hfflMSrW-tS-^^Tii:. HV 

( a ) XiilTi>Z^^tl^W^li 2 4 4mT-C$> 0 . -^JU 
y'y^^ hmit:^i>^Xti. HV (m) xmT^Z 
^^iltm^ii2 4 4}ilTX4 6 OtLtTS)'?.. 

[0076] M2_: 7x7^ hffl^Sr^^i. EM 10 + 
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